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comprises  a  nematic  liquid  crystal  host  1  "E7"  a 
mixture  based  on  cyanobiphenyls  supplied  by 
BDH  Chemicals  Ltd.  Poole,  England,  this  material 
having  a  positive  dielectric  anisotropy.  The  liquid 
crystal  material  "E7"  may  be  further  identified  as: 

Description 

This  invention  relates  to  display  devices. 
In  particular  the  invention  relates  to  display 

devices  which  may  be  switched  between  light 
emitting  and  non-light  emitting  conditions. 

In  U.S.  Patent  No.  4,21  1,473  there  is  described  a 
liquid  crystal  display  device  comprising  a  liquid 
crystal  host  material  in  which  a  pleochroic 
fluorescent  dye  is  dissolved  such  that  the  molecu- 
les  of  the  dye  align  with  the  molecules  of  the 
liquid  crystal  host  material,  the  liquid  crystal 
material  being  contained  between  two  parallel 
glass  plates,  a  reflector  being  arranged  on  one  of 
these  plates  effective  to  reflect  light  incident  on 
the  reflector  back  through  the  device.  By  applying 
an  electric  field  across  the  device  effective  to 
rotate  the  molecules  of  the  liquid  crystal  host 
material,  the  amount  of  light  absorbed  by  the  dye 
through  the  plate  which  does  not  carry  the  reflec- 
tor  may  be  varied,  the  amount  of  fluorescence 
emitted  by  the  dye,  and  thus  the  display  varying 
correspondingly. 

Such  a  display  suffers  the  disadvantage  how- 
ever  that  the  amount  of  fluorescence  emitted  by 
the  dye  will  vary  with  the  rotation  of  the  dye 
molecules,  and  thus  the  applied  electric  field, 
according  to  a  cosine  law.  Thus  the  variation  of 
contrast  of  the  display  with  applied  electric  field  is 
gradual  rather  than  sudden. 

It  is  an  object  of  the  present  invention  to 
provide  a  liquid  crystal  display  device  wherein 
this  disadvantage  is  at  least  alleviated. 

According  to  the  present  invention  a  display 
device  comprising  a  liquid  crystal  host  material;  a 
luminescent  guest  material  dissolved  in  the  host 
material  such  that  the  molecules  of  the  guest 
material  substantially  align  with  the  molecules  of 
the  host  material,  and  means  for  applying  an 
electric  field  across  the  host  material,  is  charac- 
terised  in  that  the  guest  material  emits  radiation 
anisotropically,  and  the  means  for  applying  an 
electric  field  is  effective  to  rotate  the  host  material 
molecules  between  a  first  position  at  which  the 
radiation  emitted  by  the  guest  material  is  incident 
on  an  interface  between  two  materials  of  different 
refractive  index  at  an  angle  less  than  the  critical 
angle  for  the  interface,  and  a  second  position  at 
which  the  radiation  emitted  by  the  guest  in 
incident  on  the  interface  at  an  angle  greater  than 
the  critical  angle  so  as  to  switch  the  device 
between  a  radiation  emitting  and  a  non-radiation 
emitting  condition. 

Two  display  devices  in  accordance  with  the 
invention  will  now  be  described  by  way  of 
example  only,  with  reference  to  the  accompany- 
ing  drawings  in  which: 

Figure  1  is  a  schematic  diagram  of  the  first 
device; 

Figure  2  is  a  plot  of  the  radiation  output  of  the 
first  device  as  a  function  of  a  voltage  applied 
across  the  device,  and 

Figure  3  is  a  schematic  diagram  of  the  second 
device. 

Referring  to  Figure  1  the  first  display  device 
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The  liquid  crystal  is  contained  between  two 

spaced  parallel  glass  plates  3,  5  sealed  around 
their  edges  by  a  seal  7  incorporating  spacer 
particles  of  glass  or  carbon  fibres.  The  two  plates 
3,  5  each  carry  on  their  inner  surface  a  respective 
thin  transparent  electrode  9,  11  respective  barrier 
layers  of  SiO2  13,  15  being  interposed  between 
each  plates  3,  5  and  corresponding  electrode  so 
as  to  prevent  migration  of  sodium  ions  from  the 
glass  plate  into  the  liquid  crystal  host  1.  On  the 
inner  surface  of  each  electrode  9,  11  there  are 
formed  respective  thin  layers  17,  19  of  polyimide 
which  are  effective  to  define  the  orientation  of  the 
liquid  crystal  molecules  in  the  absence  of  an 
applied  electric  field. 

In  the  crystal  1  there  is  dissolved  a  fluorescent 
guest  21  in  the  form  of  a  1.0  weight  percent 
solution  of  perylene  diphenylnoryl  ester  whose 
structure  is  shown  below,  i.e.  the  dye  SJO-BisW1- 
nonylphenyl]  Perylene  dicarboxylate. 
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It  will  also  be  appreciated  that  alternative 
fluorescent  guest  materials  may  be  used  in  the 
first  display  described. 

One  such  example  is  the  dye  di-n-butyl  pery- 
lenedicarboxylate  whose  structure  is  shown 
below. 

C-  OC4Hg 

A  small  amount,  0.14  weight  percent  of  the 
cholesteric  material  "CB15"  from  BDH  Chemicals 
Ltd.,  Poole  England  is  also  added  to  the  liquid 
crystal  guest  material  1  to  prevent  reverse  twist 
from  occurring. 

The  fluorescent  guest  21  has  a  preferred  direc- 
tion  of  polarisation  along  its  long  axis,  and  will 
align  itself  with  this  long  axis  parallel  to  the  axis 
of  alignment  of  the  molecules  of  the  liquid  crystal 
host.  A  voltage  supply  (not  shown)  is  also  pro- 
vided  in  order  to  enable  an  electric  field  to  be 
applied  across  the  electrodes. 

In  use  of  the  display,  a  low  energy  U-V  source  is 
used  to  illuminate  the  display,  the  light  emitted  by 
the  source  being  absorbed  primarily  by  the  liquid 
crystal  host  material.  By  means  of  an  energy 
transfer  mechanism  between  the  molecules  of  the 
host  and  guest  materials,  the  light  absorbed  by 
the  liquid  crystal  host  material  will  cause  the 
guest  molecules  21  to  fluoresce  at  a  wavelength 
of  about  520nm. 

When  no  field  is  applied  across  the  electrodes 
9,  11,  the  liquid  crystal  molecules,  and  thus  the 
long  axis  of  the  guest  13  will  be  substantially 
parallel  to  the  plates  3,  5  as  indicated  in  Figure  1 
with  the  preferred  direction  of  emission  of  light 
being  perpendicular  to  the  plates.  Thus  light  will 
be  emitted  by  the  display  device  through  the 
electrode  9  and  plate  3. 

When  an  electric  field  is  applied  across  the 
electrodes  9,  11,  however  the  liquid  crystal 
molecules  will  turn  to  lie  along  the  field  perpen- 
dicular  to  the  plates  3,  5  the  molecules  of  the 
guest  21  turning  with  the  liquid  crystal  molecules. 
The  light  emitted  by  the  guest  13  will  thus  initially 
continue  to  be  emitted  by  the  device  through  the 
electrode  9  and  plate  3,  but  will  be  subsequently 
totally  internally  reflected  by  the  external  surface 
of  the  glass  plate  3  as  the  angle  which  the  light 
emitted  by  the  guest  molecules  13  makes  with  the 
normal  to  the  plate  3  increases  beyond  the  critical 
angle  for  the  glass  plate  3/  air  interface. 

Thus  the  plot  of  the  intensity  of  the  fluoresc- 
ence  emitted  by  the  display  against  the  voltage 
applied  across  the  electrodes  is  of  the  form 
shown  in  Figure  2.  It  can  be  seen  that  for  applied 
voltages  of  up  to  1  volt  there  is  very  little  change 
in  emitted  intensity,  whilst  there  is  an  approxi- 
mately  50%  reduction  in  emitted  intensity  for  an 
increase  in  voltage  between  1  and  2  volts,  this 
being  the  voltage  range  at  which  the  critical  angle 
is  exceeded. 

It  will  be  appreciated  that  the  energy  transfer 
mechanism  used  in  this  particular  display  is 
particularly  advantageous  as  the  concentration  of 
the  liquid  crystal  material  1  within  the  display  is 
much  greater  than  that  of  the  fluorescent  guest 
21,  and  a  high  fluorescence  intensity  is  achieved 
with  lower  illumination  levels  than  would  be  the 
case  when  the  guest  molecules  are  the  primary 
incident  illumination  absorbers.  Furthermore 
there  will  also  be  a  greater  difference  in 
wavelength  between  the  illuminating  incident 
light  and  the  fluorescence  emitted  by  the  display, 
thus  improving  the  contrast  of  the  display. 
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Referring  now  to  Figure  3,  the  second  display 
device  to  be  described  is  of  similar  form  to  the 
first  device,  and  corresponding  components  are 

25  thus  correspondingly  labelled. 
The  nematic  liquid  crystal  employed  in  the  first 

device  however  is  replaced  by  a  cholesteric  liquid 
crystal  31  such  as  the  nematic  liquid  crystal  "ZLI 
1695"  produced  by  Merck  together  with  a  suffi- 

30  cient  amount  of  the  cholesteric  crystal  "CB15" 
produced  by  BDM  Chemicals  Ltd.  to  produce  a 
cholesteric  phase.  This  liquid  crystal  has  a  posi- 
tive  dielectric  anisotropy  with  its  helical  axis 
aligned  perpendicular  to  the  plates  3,  5.  The 

35  dimension  d  i.e.  cell  thickness,  of  the  device  and 
the  amount  of  "CB15"  is  chosen  such  that  the 
ratio  of  the  cell  thickness  to  the  pitch  of  the  crystal 
is  around  3.  A  fluorescent  guest  material  33  such 
as  either  of  the  dyes  mentioned  hereabove  in 

40  relation  to  the  first  display  device,  is  dissolved  in 
this  cholesteric  liquid  crystal  such  that  its  pre- 
ferred  direction  of  polarisation  is  aligned  with  the 
helical  axis  of  the  liquid  crystal  as  indicated  in 
Figure  3. 

45  In  operation  of  the  second  device,  the  device  is 
illuminated  by  low  intensity  U.V.  light,  in  this 
second  device  the  necessary  absorption  being 
carried  out  primarily  by  the  fluorescent  guest 
material. 

so  In  the  absence  of  an  electric  field  across  the 
crystal  31  no  light  will  be  emitted  from  the  display 
device,  the  light  emitted  by  the  guest  molecules 
33  being  absorbed  in  the  absence  of  scatter  by  the 
seal  7. 

55  If  an  electric  field  is  applied  across  the  crystal 
however,  when  the  liquid  crystal  molecules  31 
and  thus  the  guest  molecules  33  are  turned  such 
that  the  angle  which  the  light  emitted  by  the  guest 
molecules  makes  with  the  normal  to  the  plate  3 

60  decreases  beyond  the  critical  angle  for  the  glass 
plate  3/air  interface,  light  from  the  guest  33  will  be 
emitted  from  the  device,  this  change  being  rela- 
tively  abrupt  as  in  the  first  device. 

It  will  be  appreciated  that  many  other  display 
65  devices  in  accordance  with  the  invention  are 
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and  a  non-radiation  emitting  condition.  " 
2.  A  device  according  to  Claim  1  in  which  the 

guest  material  (21)  is  fluorescent. 
3.  A  device  according  to  Claim  1  in  which  one  of 

5  the  two  materials  of  different  refractive  index  is 
the  host  material  (1). 

4.  A  device  according  to  any  one  of  the  preced- 
ing  claims  in  which  the  host  material  (1)  is  a 
nematic  liquid  crystal,  and  the  guest  material  (21  ) 

10  aligns  itself  with  its  preferred  direction  of  polar- 
isation  parallel  to  the  axis  of  alignment  of  the 
molecules  of  the  host  material. 

5.  A  device  according  to  any  one  of  Claims  1  to 
3  in  which  the  host  material  is  a  cholesteric  liquid 

15  crystal  (31),  and  the  guest  material  (33)  aligns 
itself  with  its  preferred  direction  of  radiation 
emission  parallel  to  the  helical  axis  of  the  host 
material. 

6.  A  device  according  to  any  one  of  Claims  2  to 
20  5  in  which  the  guest  material  (21,  33)  is  a  perylene 

diester. 
7.  A  device  according  to  Claim  6  in  which  the 

guest  material  is  di-n-butyl  perylenedicarboxy- 
late. 

25  8.  A  device  according  to  Claim  6  in  which  the 
guest  material  is  the  dye  3,10-Bis  [41-nonyl- 
phenyl]  perylene  dicarboxylate. 

9.  A  device  according  to  any  one  of  the  preced- 
ing  claims  in  which  radiation  incident  on  the 

30  device  is  absorbed  by  the  liquid  crystal  host 
material  (1),  an  energy  transfer  mechanism 
between  the  guest  material  (1)  and  the  liquid  host 
material  (21,  33)  causing  fluorescence  of  the  guest 
material. 

35  10.  A  device  according  to  any  one  of  the 
preceding  claims  including  a  diffuser  (23)  effec- 
tive  to  increase  the  emission  angle  of  the  radi- 
ation  emitted  by  the  guest  material. 

11.  A  device  according  to  any  one  of  the 
40  preceding  claims  including  two  or  more  different 

luminescent  guest  materials  effective  to  emit 
radiation  of  differing  wavelengths. 

45  Patentanspriiche 

1.  Anzeigevorrichtung,  aufweisend  ein  Flussig- 
kristallwirtsmaterial  (1)  und  ein  lumineszierendes 
Gastmaterial  (21),  das  im  Wirtsmaterial  (1)  derart 

so  gelost  ist,  daft  die  Molekule  des  Gastmaterials 
bezuglich  der  Molekule  des  Wirtsmaterials  im 
wesentlichen  ausgerichtet  sind,  und  Einrichtun- 
gen  (9,  1  1  )  zum  Anlegen  eines  elektrischen  Feldes 
Ciber  das  Wirtsmaterial,  welche  Vorrichtung 

55  dadurch  gekennzeichnet  ist,  daft  das  Gastmaterial 
(21)  anisotrop  Strahlung  emittiert  und  daB  die 
Einrichtungen  (9,  11)  zum  Anlegen  eines  elektri- 
schen  Feldes  derart  wirksam  sind,  dalS  sie  die 
Wirtsmaterial  (D-Molekule  zwischen  einer  ersten 

60  Stellung,  bei  der  die  vom  Gastmaterial  emittierte 
Strahlung  auf  eine  Grenzflache  zwischen  zwei 
Materiaiien  (1,  17)  mit  unterschiedlichem  Bre- 
chungsindex  unter  einem  Winkel  auftrifft,  der 
geringer  als  der  kritische  Winkel  fur  die  Grenzfla- 

65  che  ist,  und  einer  zweiten  Stellung  drehen,  bei  der 

possible,  for  example  display  systems  incorporat- 
ing  a  smectic  liquid  crystal. 

It  will  also  be  appreciated  that  a  diffuser  may  be 
incorporated  on  or  in  a  display  device  in  accord- 
ance  with  the  invention  in  order  to  increase  the 
emission  angle  of  the  radiation  emitted  by  the 
luminescent  guest,  although  any  such  diffuser 
will  have  to  be  designed  so  that  it  does  not 
prevent  total  internal  reflection  where  this  is 
required.  Such  a  diffuser  is  shown  as  23  in  Figure 
3. 

It  will  also  be  appreciated  that  in  some  circum- 
stances  it  may  also  be  useful  to  incorporate  a 
reflector  in  the  device  as  shown  as  25  in  Figure  3. 

It  will  also  be  appreciated  that  in  some  circum- 
stances  it  will  be  desirable  to  dissolve  two  or 
more  different  luminescent  guests  in  the  liquid 
crystal  host,  thus  allowing  the  display  device  to 
emit  light  of  differing  wavelengths. 

It  will  also  be  appreciated  that  whilst  in  the 
devices  described  by  way  of  example,  the  rele- 
vant  critical  angle  is  for  a  glass  plate/air  interface. 
Alternative  display  devices  in  accordance  with  the 
invention  may  use  any  interface  between  two 
materials  of  different  refractive  index  on  which 
radiation  emitted  by  the  luminescent  guest 
material  is  incident. 

It  will  also  be  appreciated  that  whilst  in  the 
device  described  by  way  of  example,  the  liquid 
crystal  host  materials  have  a  positive  dielectric 
anisotropy,  a  device  in  accordance  with  the  inven- 
tion  may  equally  incorporate  a  liquid  crystal  host 
material  having  a  negative  dielectric  anisotropy. 

It  will  be  appreciated  that  whilst  the  two  dis- 
plays  described  herebefore  by  way  of  example 
are  excited  by  illumination  in  the  U.V.,  displays  in 
accordance  with  the  invention  excitable  by  inci- 
dent  radiation  of  different  wavelengths  are  poss- 
ible.  The  use  of  U.V.  radiation  however  is  particu- 
larly  advantageous  in  some  applications,  such  as 
in  aircraft  cockpits  during  night  flight  conditions 
as  light  of  this  wavelength  will  not  interfere  with 
the  operation  of  infra-red  image  intensifiers. 

Claims 

1.  A  display  device  comprising  a  liquid  crystal 
host  material  (1)  and  a  luminescent  guest  material 
(21)  dissolved  in  the  host  material  (1)  such  that 
the  molecules  of  the  guest  material  substantially 
align  with  the  molecules  of  the  host  material,  and 
means  (9,  11)  for  applying  an  electric  field  across 
the  host  material,  the  device  being  characterised 
in  that  the  guest  material  (21)  emits  radiation 
anisotropically,  and  the  means  (9,  1  1  )  for  applying 
an  electric  field  is  effective  to  rotate  the  host 
material  (1)  molecules  between  a  first  position  at 
which  the  radiation  emitted  by  the  guest  material 
is  incident  on  an  interface  between  two  materials 
(1,  17)  of  different  refractive  index  at  an  angle  less 
than  the  critical  angle  for  the  interface,  and  a 
second  position  at  which  the  radiation  emitted  by 
the  guest  material  (21)  is  incident  on  the  interface 
at  an  angle  greater  than  the  critical  angle  so  as  to 
switch  the  device  between  a  radiation  emitting 
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electrique  assure  la  rotation  des  molecules  de  la 
matiere  de  type  hotelier  (1)  entre  une  premiere 
position  dans  laquelle  le  rayonnement  emis  par  la 
matiere  de  type  client  parvient  a  une  interface  de 

5  deux  matieres  (1,  17)  ayant  des  indices  de  refrac- 
tion  differents  avec  un  angle  inferieur  a  Tangle 
critique  de  I'interface,  et  une  seconde  position 
dans  laquelle  le  rayonnement  emis  par  la  matiere 
de  type  client  (21)  parvient  a  I'interface  avec  un 

10  angle  superieur  a  Tangle  critique  de  maniere  que 
le  dispositif  commute  entre  des  etats  d'emission 
d'un  rayonnement  et  de  non  emission  d'un  rayon- 
nement. 

2.  Dispositif  selon  la  revendication  1,  dans 
is  lequel  la  matiere  de  type  client  (21)  est  fluores- 

cente. 
3.  Dispositif  selon  la  revendication  1,  dans 

lequel  une  des  deux  matieres  ayant  des  indices  de 
refraction  differents  est  la  matiere  de  type  hotelier 

20  (1). 
4.  Dispositif  selon  Tune  quelconque  des  reven- 

dications  precedentes,  dans  lequel  la  matiere  de 
type  hotelier  (1)  est  une  matiere  cristalline  liquide 
nematique,  et  la  matiere  de  type  client  (21) 

25  s'aligne  d'elle-meme  de  maniere  que  sa  direction 
preferentielle  de  polarisation  soit  parallele  a  Taxe 
d'alignement  des  molecules  de  la  matiere  de  type 
hotelier. 

5.  Dispositif  selon  Tune  quelconque  des  reven- 
30  dications  1  a  3,  dans  lequel  la  matiere  de  type 

hotelier  est  une  matiere  cristalline  liquide  choies- 
terique  (31),  et  la  matiere  de  type  client  (33) 
s'aligne  d'elle-meme  de  maniere  que  sa  direction 
preferentielle  d'emission  d'un  rayonnement  soit 

35  parallele  a  Taxe  d'helice  de  la  matiere  de  type 
hotelier. 

6.  Dispositif  selon  Tune  quelconque  des  reven- 
dications  2  a  5,  dans  lequel  la  matiere  de  type 
client  (21,  33)  est  un  diester  de  perylene. 

40  7.  Dispositif  selon  la  revendication  6,  dans 
lequel  la  matiere  de  type  client  est  du  dicarboxy- 
late  de  di-n-butylperylene. 

8.  Dispositif  selon  la  revendication  6,  dans 
lequel  la  matiere  de  type  client  est  le  colorant 

45  dicarboxylate  de  3,10-bis[41-nonylphenyl]pery- 
lene. 

9.  Dispositif  selon  Tune  quelconque  des  reven- 
dications  precedentes,  dans  lequel  le  rayonne- 
ment  parvenant  sur  le  dispositif  est  absorbe  par  la 

so  matiere  cristalline  liquide  de  type  hotelier  (1),  un 
mecanisme  de  transfert  d'energie  entre  la  matiere 
de  type  client  (1  )  et  la  matiere  cristalline  liquide  de 
type  hotelier  (21,  33)  provoquant  la  fluorescence 
de  la  matiere  de  type  client. 

55  10.  Dispositif  selon  Tune  quelconque  des  reven- 
dications  precedentes,  comprenant  un  diffuseur 
(23)  assurant  Taugmentation  de  Tangle  d'emis- 
sion  du  rayonnement  emis  par  la  matiere  detype 
client. 

60  11.  Dispositif  selon  Tune  quelconque  des  reven- 
dications  precedentes,  comprenant  au  moins 
deux  matieres  luminescentes  differentes  de  type 
client,  emettant  efficacement  des  rayonnements  a 
des  longueurs  d'onde  differentes. 

65 

die  vom  Gastmaterial  (21)  emittierte  Strahlung 
auf  die  Grenzflache  unter  einem  Winkel  auftrifft, 
der  groGer  als  der  kritische  Winkel  ist,  um  so  die 
Vorrichtung  zwischen  einem  Zustand  der  Strah- 
lungsemission  und  einem  Zustand  keiner  Strah- 
lungsemission  zu  schalten. 

2.  Vorrichtung  nach  Anspruch  1,  in  welcher  das 
Gastmaterial  (21)  ein  Fluoreszenzstoff  ist. 

3.  Vorrichtung  nach  Anspruch  1,  in  welcher 
eines  der  beiden  Materialien  mit  verschiedenem 
Brechungsindex  das  Wirtsmaterial  (1)  ist. 

4.  Vorrichtung  nach  einem  der  vorhergehenden 
Anspruche,  in  welcher  das  Wirtsmaterial  (1)  ein 
nematischer  Fliissigkristall  ist  und  das  Gastmate- 
rial  (21)  sich  selbst  mit  seiner  bevorzugten  Poiari- 
sationsrichtung  parallel  zur  Achse  der  Ausrich- 
tung  der  Molekule  des  Wirtsmaterials  ausrichtet. 

5.  Vorrichtung  nach  einem  der  Anspruche  1  bis 
3,  in  welcher  das  Wirtsmaterial  ein  cholesteri- 
scher  Flussigkristal  (31)  ist  und  das  Gastmaterial 
(33)  sich  mit  seiner  bevorzugten  Richtung  der 
Strahlungsemission  parallel  zur  Spiralachse  des 
Wirtsmaterials  selbst  ausrichtet. 

6.  Vorrichtung  nach  einem  der  Anspruche  2  bis 
5,  in  welcher  das  Gastmaterial  (21,  33)  ein  Pery- 
len-Diester  ist. 

7.  Vorrichtung  nach  Anspruch  6,  in  welcher  das 
Gastmaterial  ein  Di-n-butylperylendicarboxylat 
ist. 

8.  Vorrichtung  nach  Anspruch  6,  in  welcher  das 
Gastmaterial  der  Farbstoff  3,10-Bis[41-Nonylphe- 
nyl]Perylendicarboxylat  ist. 

9.  Vorrichtung  nach  einem  der  vorhergehenden 
Anspruche,  in  welcher  die  auf  die  Vorrichtung 
treffende  Strahlung  vom  Flussigkristallwirtsmate- 
rial  (1)  absorbiert  wird,  wobei  ein  Energieiibertra- 
gungsmechanismus  zwischen  dem  Gastmaterial 
(21,  33)  und  dem  flussigen  Wirtsmaterial  (1)  Fluo- 
reszenz  des  Gastmaterials  bewirkt. 

10.  Vorriehtung  nach  einem  der  vorhergehen- 
den  Anspruche,  welche  einen  Diffusor  (23) 
umfaBt,  der  so  wirkt,  daB  er  den  Emissionswinkel 
der  vom  Gastmaterial  emittierten  Strahlung 
erhoht. 

11.  Vorrichtung  nach  einem  der  vorhergehen- 
den  Anspruche,  die  zwei  oder  mehr  lumineszie- 
rende  Gastmaterialien  umfafSt,  die  die  Emission 
von  Strahlung  unterschiedlicher  Wellenlangen 
bewirken. 

Revendications 

1.  Dispositif  d'affichage  comprenant  une 
matiere  cristalline  liquide  (1)  de  type  hotelier  et 
une  matiere  luminescente  (21)  de  type  client, 
dissoute  dans  la  matiere  de  type  hotelier  (1)  de 
maniere  que  les  molecules  de  la  matiere  de  type 
client  s'alignent  pratiquement  sur  les  molecules 
de  la  matiere  de  type  hotelier,  et  un  dispositif  (9, 
11)  destine  a  appliquer  un  champ  electrique  dans 
la  matiere  de  type  hotelier,  le  dispositif  etant 
caracterise  en  ce  que  la  matiere  de  type  client  (21  ) 
emet  un  rayonnement  anisotropiquement,  et  le 
dispositif  (9,  11)  destine  a  appliquer  un  champ 
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